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The presented values are approximate, since along with a granulometric composition, a 
mineralogical composition also has an effect on cement strength. - 




Fig. 10.1. Strength growth upon the Fig. 10.2. Specific surface area S and 

compression of different cement fractions particle diameter d of cement 

R- strength in different examples of harsh 
consistency solutions; t - period of 
solidification 

Strength growth of fractions of one and the same cement, which fractions are different as regards 
the granulometric composition, is shown on Fig.10.1 [104]. TAn increase of a Blaine specific 
surface area greater than 5000 cm 2 /g does not provide a further increase of strength, and, to the 
contrary, reduces the value thereof. It is possible to determine the Blaine specific surface area in 
cm 2 /g of particles with a diameter of cement of from 0 to 100 fim with a density of 3.1 g/cm 3 
according to graphic charts presented on Fig. 10.2 [105]. Such graphic charts are an auxiliary 
mean for proximate definition of the specific surface area upon the known granulometric 
composition, and conversely. 



The relationship between a sieve residue (a sieve with cells of 0.09mm, DIN 418, equal to 
the sieve 170 according to ASTM) and the specific surface area in cmVg of portland cement is 
shown on Fig. 10.3. This graphic chart is an auxiliary mean for proximate definition of the 
specific surface area upon the known sieve residue. The results are approximate, since the sieve 
residue and specific surface area are different for each grindable material and milling equipment 
[106]. 

Fig. 10.3. Sieve residue R of 0.09 mm and 
specific surface area of cement S 
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10.1 Blaine and Wagner specific surface area 

Two coefficients of translation of specific surface area values, determined by different 
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Fig. 10.4. Relationship between the Wagner specific surface area S w and the Blaine specific 
surface area Sb 

methods, are used: a coefficient 5/9 and a Blaine coefficient (Fig. 10.4). The use of one or 
another coefficient is only an auxiliary means for practical definition of the specific surface area; 



( { 

3 

the relationship between the Wagner specific surface area and the Blaine 1 specific surface 
area changes depending on the kind of tested material [107]. 

In the United States, the requirements in respect to the degree of fineness of portland 
cement are characterized by a specific surface area in cm 2 . The specific surface area is measured 
with the aid of two different methods — an air permeability method and a turbidimetric method. 

Definition of air permeability according to the Blaine method is based on the Darcy- 
Kozeny equation, which shows. . . 



Values of specific surface area of cement according to V.V. Tovarov and D.S. Cominsky — 
G.S. Hodakov are lower than according to Blaine; at values to 3000 cm 2 /g by 100-150 cm 2 /g ? in 
the range of from 3000-4000 cm 2 /g - by 200-250 cm 2 /g and at 4000-5000 cm 2 /g this difference 
increases to 300-350 cm 2 /g (Note of editor). 
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E[pHBeAeHHble 3HaqeHHH HBJIHIOTCfl 0pHeHTHpOBO*mbIMH, TaK 

KaK HapHAy c rpaHyjioMeTpH^ecKHM cocTaBOM Ha npo^raocTb ne- 
MeHTa BjiHHeT TaiQKe MHHepajiorireecKHH coeraB. 
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Phc. 10.1. Poct npo^Hoera npn cxaTHH pa3- 
jih^hhx (fpaKHHH neMeHTa 

fl_- n poqHOCTb b o6paauax H3 pacTBopoB jKecTKoft 

KOHCHCTeHUHH; X — CpOK TBepAeHHH 



Phc. 10.2. y^eJibHan noBepx- 
hoctb S h pa3Mep nacTHu d r^e- 
MeHTa 



Ha dhc 10 1 noKa3aH poer npo^HOCTH pa3JiH*iHbix no rpaHy- 
jiOMeTpn^ecKOMy cocxaBy 4>paKUHH oahofo h tofo je ueMeHxa 
ri04l YBejiH^eHHe y^eJibHOH noBepxHOCTH Bbiine 5000 cM^/r no 
BjiefiHy He npnsoAHT k AaJibHeftnieMy noBbimeHHio npo*mocTH, a 
Hao6opoT, cHH^caeT ee BejiH- 
HHHy. 

no rpa^HKaM, npHBeAeHHbiM 
Ha phc. 10.2 [105], mo:>kho on- 
peAeJiHTb yAeJibHyK) noBepx- 
HocTb b cM 2 /r no BjieHHy *iac- 

THU pa3MepOM OT 0 AO- 100 MKM 

iteMeHTa c njiOTHOCTbK)3,l r/cM 3 . 
TaKHe rpa(J)HKH hbjihiotch Bcno- 
MoraTeJibHbiM cpeACTBOM AJifl 
npH6jiH^:eHHoro onpeAeJieHHH 
yAeJibHOH noBepxHOCTH npn H3- 
BecTHOM rpaHyjioMeTpHHecKOM 
cocTaBe h HaoSopoT. 

Ha pnc. 10.3 noKa3ana B3a- 

HMOCBH3b Me^KAy OCTaTKQ.M Ha 
CHTe (CHTO C OTeHKaMH 0,09 MM, 

DIN 4188, 3KBHBajieHTHoe CHTy 
1.70 no ASTM) h yAeJibHOH no- 
BepxHOCTbio b cM 2 /r RJix nopT- 
jiaHAUeMeHTa. 3tot rpacjDHK cjiy- 
2Kht BcnoMoraTejibHbiM cpeACT- 




2000 2800 3600 ^Q00 S,cm z Iz 



Phc. 10.3. OcraTOK R Ha CHTe 0,09 mm 
h yAeJibHan noBepxHOCTb ijeMeHTa S 
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bom fljiH npH6jiHaceHHoro onpe,n,ejieHHH yAeJibHofi noBepxHocra npH 

H3BeCTHOM OCTSTKe Ha CHT6. Pe3yjIbTaTbI CTHTaiOTCJI OpIieHTHpOBO 1 !- 
HblMH, TaK KSK OCTaTOK Ha CHTC H y^eJIBHaH nOBepXHOCTb RJ1SI Ka>K- 

Aoro pa3MajitiBaeMoro MaTepnajia h noMOJibHoft ycTaHOBKH pa3JiHH- 
Hbi [106]. 

10.1. YAeJibHaH nOBepXHOCTb no BarHepy h BjieHHy 

rtpHMeHHKDTGH R&a. Koa(f>4>HnHeHTa nepeBOAa 3Ha^eHHfi yAejib- 
hoh noBepxHocTH, onpeAeJieHHbix pa3JiH*mbiMH MeTOAaMH: kos$- 
4>HHHeHT 5/9 h K03(|)4)HHHeHT Bjieiraa (pnc. 10.4). ripHMeHeHHe 
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Phc. 10.4. CooTHonieHHe yAeJibHbix noBepxHOCTeft no Baraepy Sw h BjieHHy 

s B 

Toro hjih HHOro Koa4)4)Hii;HeHTa HBJineTCH tojibko BcnoMoraTejibHbiM 
cpeACTBOM nprt npaKTHqecKOM onpeAejieHHH yACJibHOH noBepxHOc- 
th; cooTHOineHHe Mexmy yAeJibHbiMH noBepxHOCTHMH no Baraepy 
h BjieHHy 1 MBHneTCH b 3aBHCHM0CTH ot BHAa HcnbiTyeMoro MaTe- r 
pnajia [107]. 

B CUIA Tpe6oBaHHH k tohkocth noMOJia nopTJiaHAueMeHTa xa- 
p aKTep H3yioTCH yAeAbHofi noBcpxHOCTbio b cM 2 /r. YAejibHaii no- 

BepXHOCTb H3MepHeTCH AByMH pa3JIHqHbIMH MeTOAaMH. — 1 MeTOAOM 
B03AyxonpoHHu;aeMocTH H Typ6HAHMeTpH^eCKHM. 

OnpeAejieHHe B03AyxonpoHHii;aeMocTH no MeTOAy BjiefiHa oc- 
HOBaHo Ha ypaBHCHHH J^apcH — KoijeHH, KOTOpoe noKa3HBaeT, 



1 3naqeHH5i yAeJibHofi noBepxHocTH ii;eMeHTa no B. B. ToBapoBy h JX. C, Co- 
MHHCKOMy — T. C. XoAaKOBy HH^ce, *ieM no BjieHHy: npn 3HaqeHHHx AO 
3000 cM 2 /r Ha 100—150 cM 2 /r, b HHTepBajie 3000—4000 cM 2 /r — Ha 200— 
250 CM 2 /r, h npn 4000 — 5000 cM 2 /r 3T.a pa3HHii,a B03pacTaeT ao 300 — 350 cm 2 /iV 
(IJpuM. ped.) 
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